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(71) We, SHELL INTERNA- 
TIONALE RESEARCH MAATSCHAPPIJ 
N.V., a company organised under the laws 
of The Netherlands, of 30 Card van 

5 Bylandtlaan, The Hague, The Netherlands, 
do hereby declare the invention, for which 
we pray that a patent may be granted to us, 
and the method by which it is to be per- 
formed, to be particularly described in and 

10 by the following statement: — 

The present invention relates to dyeable 
compositions comprising polyolefins, par- 
ticularly polypropylene. 

It is known that polyolefins, such as 

15 crystalline polypropylene and polyethylene, 
may be moulded into fibres, films and other 
shaped articles possessing excellent physical 
and mechanical properties. However, such 
articles cannot be adequately dyed using con- 

20 ventional dyeing methods and dyestuffs 
because of the poor affinity of polyolefins for 
dyestuffs. 

A commonly used method of improving 
the dyeability is the incorporation in the 

25 polyolefin of other more dye-receptive poly- 
mers or copolymers. A reasonable amount of 
success in improving the dyeability, par- 
ticularly by acid dyes, has been reported for a 
copolymer of ethylene and an aminoalkyl 

30 acrylate. Although the addition of this co- 
polymer does improve the dyeability of the 
polyolefin without unduly impairing its 
physical properties, such an additive can be 
rather costly, especially since rather large 

35 amounts (±10%) have to be incorporated in 
order to achieve adequate dyeability. Another 
disadvantage associated with the use of such 
a copolymer, is the need to employ a highly 
acidic (corrosive) dyebath (pH 2 or less) in 

40 order to achieve sufficient bath exhaustion. 
Also the copolymer possesses a limited 
thermal stability so that spinning and 
extrusion temperatures have to be carefully 
controlled. 

45 A new class of dye-improving additives 
has been found offering a number of advan- 
tages over the known dye-improvers. The in- 
ve ntion pro vides a dyeable composition com- 



prising a polyolefin in admixture with a 
derivative of a polyamine of molecular weight 50 
less than 300, in which a hydrogen atom of 
an amino group has been replaced by a 
hydrocarbon chain (as hereinafter defined) of 
at least 25 — preferably at least 50— carbon 
atoms, or a salt of such a derivative. 55 

By "hydrocarbon chain" is meant a mono- 
or polyvalent hydrocarbon chain that is at 
least substantially aliphatic, for instance alkyl, 
alkenyl or alkylene chains which may or may 
not contain aromatic or cycloaliphatic sub- 60 
stituents such as the chains in polymers or 
copolymers of olefins. Dependent on the 
chosen method of preparation, however, a 
minor amount of one or more elements other 
than carbon and hydrogen, such as chlorine, 65 
may be present. 

The polyamine may be an aliphatic, cyclo- 
aliphatic, aromatic or heterocyclic diamine or 
higher amine — i.e. amines having 2 or more 
amino groups. Preferably the polyamine is 70 
aliphatic Examples of suitable diamines arc 
ethylene - 1,2 - diamine, propylene - 1,2 - 
diamine, propylene - 1,3 - diamine, the 
butylene diamines, 1 - (2 - aminopropyl) - 
piperazine and benzene - 1,4 - diamine. A 75 
preferred diamine is N.N - dimethyl- 
propylene - 1,3 - diamine. Examples of suit- 
able higher amines are the polyalkylene poly- 
amines, such as the polyethylene polyamines 
and the polypropylenepolyamines. Specific 80 
examples of the latter class are diethylene 
triamine, methylene tetramine and tetra- 
ethylene pentamine. The hydrocarbon chain 
of at least 25 carbon atoms is linked to a 
nitrogen atom of the polyamine. 85 

The polyamine derivative may contain one 
or more polyamine residues. Those 
derivatives containing at least two polyamine 
residues have been described in, e.g., 
specification No. 1,005,638 and may be pre- 90 
pared by the reaction of a halohydrocarbon 
having at least two halogen atoms as sub- 
stitueuts and a hydrocarbon chain of at least 
25 carbon atoms, with the polyamine. Each 
halogen atom is replaced by a polyamine 95 
residue, while hydrogen halide is formed. 
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Preferred polyamine derivatives are those 
having only one polyamine residue, bonded 
to an alkyl or alkenyl group of at least 25, 
in particular at least 50, carbon atoms. Such 

5 polyamine derivatives, as well as their pre- 
paration, liave been described, eg.g., in 
specification No. 1,004,411. An advantageous 
method of preparation starts from an alkene 
polymer having a terminal double bond such 

10 as polyisobutene. Chlorination in an inert 
solvent with approximately a theoretical 
quantity of chlorine (preferably an excess of 
10—30%) results in a substituted allyl- 
chloride while hydrochloric acid is split off. 

15 Further chlorination will result in non-allylic 
type chlorine substituents. Reaction of the 
monochlorination product with the polyamine 
gives the polyamine derivative having one or 
more alkenyl substituents attached to 

20 nitrogen atoms. Depending on the molar ratio 
of alkenyl chloride to polyamine used, one or 
more alkenyl substituents may be attached 
to the polyamine. 

Particularly suitable derivatives contain a 

25 tertiary amino group, for example an N - 
alkenyl - N',N' - dimethylpropylene - 1,3 - 
diamine. 

The molecular weight (number-average) of 
the polyamine adduct is in general at least 
30 800 and may be as high as 500,000 or more. 
A preferred range of molecular weights is 
from 1000 to 10,000, in particular from 1500 
to 5000. 

The polyamine derivative may also be used 

35 in the form of a salt derived from an organic 
or inorganic acid such as phosphoric acid, 
sulphuric acid, p . toluene sulphonic acid or 
diethyl phosphate. 

In order to obtain sufficient dyeabiiity it is 

40 desirable that the compositions according to 
the invention contain at least 0.01% w amino 
nitrogen, a preferred range of nitrogen con- 
tents being from 0.05 — 0.5% w. To this 
end the compositions usually contain at least 

45 3% w of polyamine derivative, preferably 
5—15% w.~ 

In addition to the polyamine derivatives or 
their salts the compositions according to the 
invention may contain further, additives such 

50 as alkali metal salts of aralkanoic acids or 
hydrochloric acid, a copolymer of acrylo- 
nitrile, butadiene and styrene, a copolymer of 
ethylene and an alkylarnmoalkylacrylate, 
heat- and light stabilizers and titanium 

55 dioxide. 

The composition may be prepared by mix- 
ing the polyolcfin and the polyamine 
derivative or salt thereof in any suitable way, 
such as by mill-blending or by mixing the 

60 adduct in the form of a powder or a solu- 
tion with a polyolefin powder. Dry powdery 
mixtures may be granulated, if desired. The 
compositions thus prepared may be used in 
the manufacture of fibres, film, fabrics and 

65 other dyeable articles by knonwn techniques 



such as meltspinning, film fibrillation and 
blowmolding. After their manufacture films 
and fibres are usually stretched at elevated 
temperatures, such as 373 K 3 applying stretch 
ratios between 1:2 and 1:6. Furtheromre, 70 
it may be advantageous to treat the articles 
prior to dyeing with acidic agents so as to 
further enhance dye receptivity. Examples of 
such agents are hydrochloric acid, phosphoric 
acid, sulphuric dioxide, formic acid and 75 
sulphuric chloride. 

Dyeing may be effected according to 
methods known in the art. Acid dyes proved 
to be most effective, for example, Trimacide 
Light Red 2 B, Anthrachioncn Blue Sky, 80 
Palatine Yellow ELNA-CF, Tectilon Red 3 
B and Tectilon Blue R. Other suitable dye- 
stuffs are the premetallized and disperse dye- 
stuffs. 

In the aqueous dye bath emulsified or dis- 85 
perse carriers may be employed such as 
benzylalcohol, methylester or cresotic acid, a 
mixture of phenol and trichlorophenol, 
glycerol esters of fatty acids, and the like. 
Carriers may be employed in an amount of 90 
^-20 g/1 of dye bath. The temperature of 
the dye bath is generally above 350 K such 
as 373 K. If pressure apparatus is available 
bath temperature of 370—420 K may suit- 
ably be employed. The pH of the bath is 95 
desirably in the range between 2 and 6, in 
particular between 3 and 5. Dyeing time may 
vary from 15 minutes to 4 hours. A liquor 
to goods ratio between 10:1 and 100:1 is 
suitably employed. 100 

Comparisons of dyeabilty may be made 
visually with respect to the shades of 
moulded products but, for accuracy, measure- 
ments are best carried out by means of 
optical instruments, or from the amout of 105 
dye-bath exhaustion. Particularly in die case 
of fibres, it is usual to take the dye bath 
exhaustion as criterion. 



EXAMPLES 
J. Polypropylene powder having an in- 110 
trinsic viscosity [>/] of 2.5 dl/g (measured in 
decaline at 135°C) was mixed with 10% w 
of the following polyamine derivatives: 

(A) a derivatives of polyisobutenyldiloride 
{mol. weight 1250) and tetraethylene 115 
pentamine reacted in a molar ratio of 
1.3/1; 0.28% w in composition; 

(B) like A but reacted in a molar ratio 
of 2.6/1; 0.15% w N; 

(C) like A but reacted in a molar ratio 120 
of 3.6/1; 0.105% w N; 

(D) a derivative of polyisobutenyl chloride 
(mol. weight 1250) and NjN - di- 
methyl - 1,3 - propylene diamine, re- 
acted in a molar ratio of 1.1/1; 0.12% 125 
w N in composition; 

for comparison: 
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(E) a commercially available polypropylene 
spinning grade having an [>/] of 2.5 
and containing an ethylene/aminoalkyl- 
acrylate in an amount providing 0.19% 
5 w amino nitrogen. 

The compositions were dried overnight 
under vacuum and at 70°C, mixed and 
rolled on a two-roll mill at 180°C and after- 
wards spun at a spinning head temperature 
10 of 255 — 260°C The spinning and take-up 

Polyamine derivative A 

Tectilon Red 3 B 

temp. 125°C/pH 2 75 

25 temp. 100°C/pH 2 45 

temp. 100°C/pH 3 80 

temp. 100°C/pH 5 70 

Tectilon Blue R 

temp. 125°C/pH 2 95 

30 temp. 100°C/pH 2 60 

temp. 100°C/pH 3 95 

temp. 100°C/pH 5 70 

IL To 30 g of polyethylene having a mole- 
cular weight of 620O and an unsaturation of 

35 0.16 meg/g, 20 ml of CC1* were added. 
The mixture was brought to reflux condi- 
tions and 10 mg of AIBN (alpha,alpha' - 
azobisisobutyronitrile) added, whereupon 90 
mmols of chlorine was bubbled in over a 

40 period of 4 hours. Every hour, i.e. three times 
further 10 mg portions of AIBN were added. 
After evaporation of CCU, 33 g of ; 
chlorinated product recovered, having a Cl- 
content of 9.77% w. The product was mixed 

45 at 433 K with 91 mmoles of dimethylamino- 
propylamine and 180 mmoles of Na 2 C0 3 . 
After heating for 5 hours at this temperature 
125 mmoles of NaOH were added and the 
mixture heated for another hour. The rcsult- 

50 ing reaction mixture was diluted with n- 
heptane and extracted three times with a 
90/10 water/methanol mixture at 363 K. 
The organic layer was freed from solvent 
by evaporation and dried overnight at 333 K 

55 in vacuo. Yield: 33 g of a light brown soGd, 
insoluble in chlorinated and aromatic hydro- 
carbons and having a Cl-content of 5.06% w 
and a nitrogen content of 0.72% w. This 
product was powdered and 10 parts by 

60 weight of it were mixed with 90 parts by 
weight of a polypropylene powder having a 
melt index of 5.5 dg/minute (at 503 K 
and a load of 2.16 kg). The mixture was 
milled and spun in a monofilament extruder 

65 at a barrel temperature of 532 K and a spin- 
ning head temperature of 533 K, a draw- 
down ratio of 100 and a spinning orifice dia- 
meter of 0.5 mm. The resulting monofila- 
ment was dyed with Tectilon Blue R and 

70 Tectilon Red 3 B using a liquid/goods ratio 
of 30/1, pH 3, dye concentration 4% w 



speeds were 3.5 and 350 m/min, respectively. 
The spun fibres were tested on acid dye- 
ability with Tectilon Red 3 B and Tectilon 
Blue R at different temperatures and pH- 
values of the dye bath. The liquor to goods 15 
ratio employed was 30/1, the dye concentra- 
tion was 4% on weight of fibres, the dyeing 
time 1 hour (preceded by 0.5 hours hca ting- 
up time). 

The following table shows the percentage 20 
bath exhaustion obtained: 
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(on monofilament), heating from 293 K to 
373 K in 0.5 hours, followed by 1 hour at 
373 K. With Tectilon Blue R the dye bath 
exhaustion amounted to 80%, with Tectilon 75 
Red 3 B 60%. The monofilaments were both 
dyed to a deep shade. 

WHAT WE CLAIM IS: — 

1. A dyeable composition comprising a 
polyolefin in admixture with a derivative of 80 
a polyamine of molecular weight less than 
300, in which a hydrogen atom of an amino 
group has been replaced by a hydrocarbon 
chain (as hereinbefore defined) of at least 25 
carbon atoms, or a salt of such a derivative. 85 

2. A composition as claimed in claim 1, in 
which the hydrocarbon chain has at least 50 
carbon atoms. 

3. A composition as claimed in claim 1 or 

2, in which the polyamine is an aliphatic 90 
diamine. 

4. A composition as claimed in claim 3, 
in which the polyamine is N,N - dimetbyl- 
propylene - 1,3 - diamine. 

5. A composition as claimed in claim 4 95 
in which the derivative is an N - alkenyl - 
N',N' - dimethylpropylene - 1,3 - diamine. 

6. A composition as claimed in any one of 
the preceding claims in which the derivative 

has a molecular weight of 1,000 to 10,000. 100 

7. A composition as claimed in claim 6, 
in which the derivative has a molecular 
weight of 1,500 to 5,000. 

8. A composition as claimed in any one of 

the preceding claims, in which the amount of 105 
derivative is such as to provide therein 
0.05 — 0.5% w of amino nitrogen. 

9. A composition as claimed in any one of 
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the preceding claims, which contains 5 — 
15% w of the derivative. 

10. A composition as claimed in any one 
of the preceding claims, in which the poly- 
olefin is polypropylene. 

11. A composition as claimed in claim 1, 
substantially as hereinbefore described with 
particular reference any one of the Examples 
I (A)— (D) and II. 

12. Articles wholly or partly manufactured 
from a composition as claimed in any one of 
the preceding claims. 



13. A process for dyeing articles as claimed 
in claim 12, substantially as hereinbefore des- 
cribed. 

14. Articles whenever dyed by a process 
as claimed in claim 13. 



R. C ROGERS, 
Chartered Patent Agent, 
Shell Centre, 
London, S.E.1. 
Agent for the Applicants. 
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